In vitro formation of DNA adducts with bile acids.
The in vitro experiment was carried out following 32P-postlabeling analysis to determine the DNA-reactive bile acids present in the human body. The unconjugated and conjugated forms of cholic (CA), chenodeoxycholic (CDCA), deoxycholic (DCA) and lithocholic acid (LCA) were added to calf thymus DNA followed by 1 h of incubation at 37 degrees C. After the incubation the mixture was analyzed by the nuclease P1 modification of 32P-postlabeling. Among the 12 bile acids tested, our results showed that unconjugated CDCA and LCA and the glycine and taurine conjugates of LCA (g-LCA, t-LCA) were able to bind covalently with naked DNA in vitro without intervention of any catalyst. It was also shown that bile acid alone did not give any spot on TLC. These binding reactions depended on the bile acid concentration in a linear manner. The data on the extent of binding at a concentration of 0.1 mg/ml showed values of 28.5 (t-LCA), 23.7 (g-LCA), 3.47 (LCA) and 1.32 (CDCA) adducts per 10(8) nucleotides. These reactive bile acids were also incubated with COLO 205 human colon carcinoma cells and Hep G2 human hepatocellular carcinoma cells for 24 h, but no specific DNA adduct was formed. Further, when LCA or CDCA was administered into male Fischer 344 rats by gavage at a dose of 10 mg/rat every 8 h for 3 days, no specific DNA adduct was detected in their liver or colon. Covalent DNA adducts are believed to cause alteration of the primary structure of genes, which is potentially linked to carcinogenesis. Though our preliminary data failed to detect any bile acid-related DNA adducts in the cultured cells or in rats, the results may provide a basis for assuming some of these bile acids to be potential initiators of colon cancer.